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(67) A method of controlling a refrigerator includes
starting (S2) a first cooling cycle to cool a first storage
compartment (112) by operating a compressor (21) and
afirstfan (29), determining (S3) whether a start condition
of a second cooling cycle that cools a second storage
compartment (111) is satisfied, operating (S4) a second
fan (28) for the second storage compartment (111) when
the start condition of the second cooling cycle is satisfied,
determining (S6) whether an output change condition of
the second fan (28) is satisfied while the second fan (28)
operates, and changing (S7) a speed of the second fan
(28) when the output change condition of the second fan
(28) is satisfied.
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Description
BACKGROUND

1. Field

[0001] A-refrigerator and a method for controlling a re-
frigerator are disclosed herein.

2. Background

[0002] Refrigerators are home appliances that may
store food or other objects at a low temperature. A stor-
age compartment may be maintained at a constant low
temperature. In the case of household refrigerators, the
storage compartment may be maintained at a tempera-
ture within an upper limittemperature and lower limit tem-
perature range on the basis of a set temperature.
[0003] The refrigerator may be controlled by a method
such that when the storage compartment reaches the
upper limit temperature, a refrigeration cycle operates to
cool the storage compartment, and when the storage
compartment reaches the lower limit temperature, the
refrigeration cycle is stopped. Refrigerators have been
developedinwhichan evaporatorisinstalledin afreezing
compartment and a refrigerating compartment. Such a
refrigerator may allow the refrigerant to flow to one evap-
orator of each of the freezing compartment and the re-
frigerating compartment and then to flow to the other
evaporator.

[0004] A control method for the aforementioned refrig-
erator is disclosed in Korean Patent Registration No.
10-1576686 (Registered on Dec. 04, 2016). In the control
method, after a refrigerating compartment valve and a
refrigerating compartment fan operate to cool the refrig-
erating compartment, a freezing compartment valve and
a freezing compartment fan may operate to cool the
freezing compartment.

[0005] Also, after the cooling of the freezing compart-
ment is completed, the compressor may be stopped. As
such, the freezing compartment fan may rotate to reduce
atemperature of the freezing compartment by latent heat
of evaporation.

[0006] However, in the related art, although the tem-
perature of the freezing compartment decreases when
the compressor is stopped, the temperature of the refrig-
erating compartment may not decrease. The freshness
of food stored in the refrigerating compartment may be
higher as a variation in temperature of the refrigerating
compartment is smaller. If the freshness of the foods is
high, a storage period of the foods may increase.
[0007] However, in the related art, when the compres-
sor is stopped, the temperature of the refrigerating com-
partment may continuously increase until the compres-
sor operates again to cool the refrigerating compartment.
When the compressor operates again, the temperature
of the refrigerating compartment may decrease which
may increase a variation of the temperature. Thus, the
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freshness of the foods stored in the refrigerating com-
partment may be deteriorated.

[0008] The above references are incorporated by ref-
erence herein where appropriate for appropriate teach-
ings of additional or alternative details, features and/or
technical background.

SUMMARY

[0009] The present embodiment provides a refrigera-
torwhich is controlled to reduce a variation intemperature
of a storage chamber so as to improve freshness of a
stored object and a control method therefor. The present
embodiment provides a refrigerator capable of increas-
ing the amount of made ice while reducing temperature
change of a storage compartment, and a control method
therefor.

[0010] The object is solved by the features of the in-
dependent claims. Preferred embodiments are given in
the dependent claims.

[0011] A method of controlling a refrigerator may in-
clude starting a first cooling cycle to cool a first storage
compartment to operate a compressor and operating a
first cold air supply unit for the first storage compartment,
determining whether a start condition of a second cooling
cycle to cool a second storage compartment is satisfied,
operating a second cold air supply unit for the second
storage compartment when the start condition of the sec-
ond cooling cycle is satisfied, determining whether an
output change condition of the second cold air supply
unit is satisfied while the second cold air supply unit op-
erates, and changing output of the second cold air supply
unit when the output change condition of the second cold
air supply unit is satisfied.

[0012] Arefrigerator may include a compressor, a con-
denser configured to condense refrigerant discharged
from the compressor, an evaporator for a freezing com-
partment and an evaporator for a refrigerating compart-
ment branched from an outlet side of the condenser, a
switching valve configured to allow the refrigerant to flow
to any one of the evaporator for the freezing compartment
and the evaporator for the refrigerating compartment, a
freezing compartment fan configured to allow air to flow
to the evaporator for the freezing compartment, a refrig-
erating compartment fan configured to allow air to flow
to the evaporator for the refrigerating compartment, and
a controller configured to control the switching value and
each of the fans.

[0013] Preferably, when arefrigerating cycle operates,
the controller may allow the refrigerant to flow to the evap-
orator for the refrigerating compartment by the switching
valve and may allow the refrigerating compartment fan
to be rotated, and, when a freezing cycle operates, the
controller may allow the refrigerant to flow to the evapo-
rator for the freezing compartment by the switching valve
and may allow the freezing compartment fan to be rotat-
ed.

[0014] Preferably, during operation of the freezing cy-
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cle, the controller may determine that a speed change
condition of the freezing compartment fan is satisfied and
may decrease a rotation speed of the freezing compart-
mentfan when the speed change condition of the freezing
compartment fan is satisfied.

[0015] In some embodiments, the output change con-
dition of the second fan may be satisfied when a temper-
ature of the second storage compartment reaches a pre-
determined temperature M between an upper limit tem-
perature and a lower limit temperature of the second stor-
age compartment.

[0016] In some embodiments, when a temperature of
the first storage compartment is lower than a set temper-
ature N between an upper limit temperature and a lower
limit temperature of the first storage compartment, the
output change condition of the second fan may be satis-
fied.

[0017] Insome embodiments, when the output change
condition of the second fan is satisfied, the speed of the
second fan may be decreased.

[0018] Insome embodiments, when the output change
condition of the second fan is satisfied, a degree of de-
crease in the speed of the second fan may be variable
according to the temperature of the first storage compart-
ment.

[0019] In some embodiments, when the temperature
of the first storage compartment is higher than the set
temperature N between the upper limit temperature and
the lower limit temperature of the first storage compart-
ment, the speed of the second fan may be maintained or
increased.

[0020] In some embodiments, wherein the second
storage compartment is a freezing compartment and the
second fan is a freezing compartment fan.

[0021] In some embodiments, when the freezing com-
partment fan operates, an ice making fan that supplies
cold air of the freezing compartment to an ice making
assembly may also operate.

[0022] Insome embodiments, the firstfan may operate
at a first speed when the first cooling cycle operates.
[0023] Insome embodiments, the firstfan may operate
for a predetermined time at a second speed less than
the first speed and then is stopped when an operation of
the second cooling cycle starts.

[0024] In some embodiments, the method may further
comprise determining whether a forced termination con-
dition of the second cooling cycle is satisfied before a
temperature of the second storage compartmentreaches
a lower limit temperature of the second storage compart-
ment; and stopping the second cooling cycle when the
forced termination condition of the second cooling cycle
is satisfied.

[0025] In some embodiments, the forced termination
condition of the second cooling cycle is satisfied when a
temperature of the first storage compartment is equal to
or greater than a first termination reference temperature
N+a higher than a set temperature N of the first storage
compartment and lower than an upper limit temperature
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of the first storage compartment, and the temperature of
the second storage compartment is equal to or less than
a second termination reference temperature M-b lower
than a set temperature M of the second storage compart-
ment and higher than a lower limit temperature of the
second storage compartment.

[0026] In some embodiments, the method may further
comprise determining whether a normal stop condition
of the second cooling cycle is satisfied when the forced
termination condition of the second cooling cycle is not
satisfied; and stopping the second cooling cycle when
the normal stop condition of the second cooling cycle is
satisfied.

[0027] In some embodiments, the normal stop condi-
tion of the second cooling cycle is satisfied when the tem-
perature of the second storage compartment is equal to
or less than a lower limit temperature of the second stor-
age compartment, and the compressor is stopped when
the second cooling cycle is forcibly terminated or normal-
ly stopped.

[0028] In some embodiments, a third cooling cycle for
the first storage compartment may start when the second
cooling cycle is forcibly terminated or normally stopped.
[0029] In some embodiments, the first fan is rotated
for a first reference time and then is stopped when the
third cooling cycle starts.

[0030] In some embodiments, a valve configured to
supply refrigerant to an evaporator for the first storage
compartment may be turned on for a second reference
time shorter than the first reference time and then is
turned off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals refer to like elements wherein:

FIG. 1is a perspective view of a refrigerator accord-
ing to an embodiment;

FIG. 2 is a perspective view of the refrigerator when
a door is opened according to the embodiment;
FIG. 3 is a schematic view showing the configuration
of the refrigerator according to the embodiment;
FIG. 4 is a block diagram of the refrigerator according
to the embodiment;

FIG. 5 is a flowchart illustrating a method of control-
ling a refrigerator according to an embodiment; and
FIG. 6 is a diagram showing temperature change of
a storage compartment according to the method.

DETAILED DESCRIPTION

[0032] Referringto FIGS. 1 to 4, the refrigerator 1 may
include a cabinet 10 that forms an appearance of the
refrigerator and doors 11 and 14 movably connected to
the cabinet 10. A storage compartment in which food is
stored may be formed in the cabinet 10. The storage
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compartment may include a refrigerating compartment
112 and a freezing compartment 111 located below the
refrigerating compartment 112. The freezing compart-
ment 111 and the refrigerating compartment 112 may be
vertically partitioned by a partitioning wall 113 in the cab-
inet 10.

[0033] Although a bottom freeze type refrigerator in
which a refrigerating compartment is placed above a
freezing compartment is described in the present em-
bodiment, the present embodiment is applicable to a re-
frigerator in which a refrigerating compartment is placed
below a freezing compartment, a refrigerator having only
afreezing compartment or a refrigerator in which a freez-
ing compartment and a refrigerating compartment are
placed side by side. The doors 11 and 14 may include a
refrigerating compartment door 11 that opens and closes
the refrigerating compartment 112 and a freezing com-
partmentdoor 14 that opens and closes the freezing com-
partment 111.

[0034] The refrigerating compartment door 11 may in-
clude a plurality of doors 12 and 13 provided side by side.
The plurality of doors 12 and 13 may include a first re-
frigerating compartment door 12 and a second refriger-
ating compartment door 13 arranged adjacent to the first
refrigerating compartment door 12. The first refrigerating
compartment door 12 and the second refrigerating com-
partment door 13 may move independently.

[0035] The freezing compartment door 14 may include
a plurality of doors 15 and 16 arranged adjacent to each
other in a vertical direction. The plurality of doors 15 and
16 may include a first freezing compartment door 15 and
a second freezing compartment door 16 located below
or above the first freezing compartment door 15. The first
and second refrigerating compartment doors 12 and 13
may rotate and the first and second freezing compart-
ment doors 15 and 16 may slide, however, the disclosure
is not limited to this. In another example, the first freezing
compartment door 15 and the second freezing compart-
ment door 16 may be arranged side by side and may
rotate.

[0036] A dispenser 17 configured to dispense water
and/or ice may be provided in any one of the first and
second refrigerating compartment doors 12 and 13. FIG.
1shows the dispenser 17 provided in the first refrigerating
compartment door 12, for example. The dispenser 17
may also be provided in any one of the freezing compart-
ment doors 15 and 16.

[0037] Anice making compartmentconfigured to make
and store ice and an ice making assembly accommodat-
ed in the ice making compartment may be provided in
any one of the firstand second refrigerating compartment
doors 12 and 13. Alternatively, the ice making assembly
may be provided in the freezing compartment 111. A cold
air inlet 121 and a cold air outlet 122 may be formed in
any one of the firstand second refrigerating compartment
doors.

[0038] The ice making assembly may include an ice
maker and an ice bin configured to store ice made in the
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ice maker. The ice maker may receive cold air of the
freezing compartment 11 and may make ice. The ice
making assembly may be implemented by a well-known
technology and thus a detailed description thereof will be
omitted.

[0039] The dispenser 17 and the ice making assembly
may be provided in the first refrigerating compartment
door 12 or the second refrigerating compartment door
13. Hereinafter, assume that the dispenser 17 and the
ice making assembly are provided in the refrigerating
compartmentdoor 11 including the first refrigerating com-
partment door 12 and the second refrigerating compart-
ment door 13.

[0040] An input unit (or input) 18 through which a user
may select the type of ice to be dispensed may be pro-
vided in the refrigerating compartment door 11. In addi-
tion, the dispenser 17 may include an operation pad 19
operated by a user in order to dispense water or ice.
Alternatively, a button or a touch panel may be provided
in order to input a command for dispensing water or ice.
[0041] The refrigerator 1 may further include a com-
pressor 21, a condenser 22, an evaporator 24 for afreez-
ing compartment (or referred to as a "second evapora-
tor"), which receives the refrigerant from the compressor
21 to generate cold air to cool the freezing compartment
111, and an evaporator 25 for a refrigerating compart-
ment (or referred to as a "first evaporator), which receives
the refrigerant from the compressor 21 to generate cold
air to cool the refrigerating compartment 112. The refrig-
erator 1 may include a switching valve 26 that allows the
refrigerant passing through an expansion member 23 to
flow to one of the evaporator 24 for the freezing compart-
ment or the evaporator 25 for the refrigerating compart-
ment.

[0042] In the present embodiment, the state in which
the switching valve 26 operates so that the refrigerant
flows to the evaporator 24 for the freezing compartment
may be referred to as a first state of the switching valve
26. Also, the state in which the switching valve 26 oper-
ates so that the refrigerant flows to the evaporator 25 for
the refrigerating compartment may be referred to as a
second state of the switching valve 26. The switching
valve 26 may be, for example, a three way valve.
[0043] The refrigerator 1 may furtherinclude a freezing
compartment fan 28 (referred to as a "second cooling
fan") configured to blow air to the evaporator 24 for the
freezing compartment, a first motor 27 that rotates the
freezing compartment fan 28, a refrigerating compart-
ment fan 29 (referred to as a "first cooling fan") configured
to blow air to the evaporator 25 for the refrigerating com-
partment, and a second motor 30 that rotates the refrig-
erating compartment fan 29. A series of cycles in which
the refrigerant flows to a compressor 21, a condenser
22, an expansion member 23, and the evaporator 24 for
the freezing compartment is referred to as a "freezing
cycle", and a series of cycles in which the refrigerant
flows to the compressor 21, the condenser 22, the ex-
pansion member 23, and the evaporator 25 for the re-
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frigerating compartment is referred to as a "refrigerating
cycle".

[0044] The freezing compartment fan 28 may rotate
during the freezing cycle operation, and the refrigerating
compartment fan 29 may rotate during the refrigerating
cycle operation. The compressor 21 may continuously
operate during the operation of each of the freezing cycle
and the refrigerating cycle.

[0045] Although one expansion member 23 is provided
at an upstream side of the switching valve 26 as de-
scribed above, a first expansion member may be provid-
ed between the switching valve 26 and the evaporator
24 for the freezing compartment, and a second expan-
sion member may be provided between the switching
valve 26 and the evaporator 25 for the refrigerating com-
partment. For another example, a first valve may be pro-
vided at an inlet side of the evaporator 24 for the freezing
compartment, and a second valve may be provided at
an inlet side of the evaporator 25 for the refrigerating
compartment without using the switching valve 26. While
the freezing cycle operates, the first valve may be turned
on, and the second valve may be turned off. When the
refrigerating cycle operates, the first valve may be turned
off, and the second valve may be turned on.

[0046] The refrigerator 1 may further include an ice
making fan 31 configured to blow cold air of the freezing
compartment 111 toward the ice making assembly. The
ice making fan 31 may be located in a duct that guides
cold air of the freezing compartment 111 toward the ice
making assembly in the freezing compartment 111 or the
cabinet 10, without being limited thereto.

[0047] The ice making fan 31 may be interlocked with
the freezing compartment fan 28. That is, the ice making
fan 31 may operate when the freezing compartment fan
28 operates and may be stopped when the freezing com-
partment fan 28 is stopped. The refrigerator 1 may further
include a freezing compartment temperature sensor 41
configured to sense a temperature of the freezing com-
partment 111, a refrigerating compartment temperature
sensor 42 configured to sense a temperature of the re-
frigerating compartment 112, the input 18 through which
the user may input a set temperature (or a target tem-
perature) of each of the freezing compartment 111 and
the refrigerating compartment 112, and a control unit (or
controller) 50 that controls the cooling cycle (including
the freezing cycle and the refrigerating cycle) onthe basis
ofthe input settemperature and the temperatures sensed
by the temperature sensors 41 and 42.

[0048] A temperature less than that set temperature of
the freezing compartment 111 may be called afirst freez-
ing compartment reference temperature (or a lower limit
temperature), and a temperature greater than the set
temperature of the freezing compartment 111 may be
called a second freezing compartment reference temper-
ature (or an upper limit temperature). A range between
the first freezing compartment reference temperature
and the second freezing compartment reference temper-
ature may be called a freezing compartment set temper-
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ature range. Although not limited, the set temperature of
the freezing compartment 111 may be a mean temper-
ature of the first freezing compartment reference temper-
ature and the second freezing compartment reference
temperature.

[0049] A temperature less than that set temperature of
the refrigerating compartment 112 may be called a first
refrigerating compartment reference temperature (or a
lower limit temperature), and a temperature greater than
the settemperature of the refrigerating compartment 112
may be called a second refrigerating compartment ref-
erence temperature (or an upper limit temperature). A
range between the first refrigerating compartment refer-
ence temperature and the second refrigerating compart-
ment reference temperature may be called a refrigerating
compartment set temperature range. Although not limit-
ed, the target temperature of the refrigerating compart-
ment 112 may be a mean temperature of the first refrig-
erating compartment reference temperature and the sec-
ond refrigerating compartment reference temperature.
[0050] A user may set a settemperature of each of the
freezing compartment 111 and the refrigerating compart-
ment 112 through the input 18. The controller 50 may
control the temperature of the refrigerating compartment
112 to be maintained within the set temperature range.
The controller 50 may operate the refrigerating cycle
when the sensed temperature of the refrigerating com-
partment 112 is equal to or greater than the reference
temperature of the second refrigerating compartment
(satisfying a refrigerating cycle start condition), and the
refrigerating cycle may be stopped when the sensed tem-
perature of the refrigerating compartment 112 is equal
to or below the first refrigerating compartment reference
temperature (satisfying a refrigerating cycle start condi-
tion or a refrigerating cycle stop condition). When the
sensed temperature of the freezing compartment 111 is
less than the first freezing compartment reference tem-
perature when the temperature of the refrigerating com-
partment 112 is greater than the first refrigerating com-
partment reference temperature while the freezing cycle
operates, the freezing cycle may be stopped (the freezing
cycle stop condition is satisfied).

[0051] The satisfaction of the start condition of the re-
frigerating cycle may take precedence over the satisfac-
tion of the stop condition of the freezing cycle. This is
because influence on the freshness of an object to be
stored may be larger when the temperature change dif-
ference of the refrigerating compartmentis large, as com-
pared to when the temperature change difference of the
freezing compartment is large.

[0052] For example, when the start condition of the re-
frigerating cycle is satisfied before the stop condition of
the freezing cycle is satisfied during the operation of the
freezing cycle, the freezing cycle may be stopped, and
the refrigerating cycle may start. In the present embodi-
ment, a basic refrigerant cycle for cooling the storage
compartment may be performed in order of a first refrig-
erating cycle, a freezing cycle, a second refrigerating cy-
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cle and compressor stop.

[0053] For example, after the first refrigerating cycle
operates, the first refrigerating cycle may be stopped and
the freezing cycle may operate. When the stop condition
of the freezing cycle is satisfied, after the second refrig-
erating cycle operates, the compressor 21 may be
stopped for a predetermined time, or while a specific con-
dition is satisfied. In the present embodiment, the second
refrigerating cycle may be omitted. In this case, when the
freezing cycle is stopped, the compressor 21 may be
stopped for a predetermined time or while a specific con-
dition is satisfied.

[0054] In the present embodiment, the basic refriger-
ant cycle may be performed in order to stabilize the re-
frigerant cycle. During operation of the freezing cycle, if
the start condition of the refrigerating cycle is satisfied
before the stop condition of the freezing cycle is satisfied,
the first refrigerating cycle may restart instead of the sec-
ond refrigerating cycle. Thus, the refrigerant cycle may
not be stable. Accordingly, the method of controlling the
refrigerator according to the present embodiment may
include a protection logic that allows the refrigerant cycle
to stably operate. The protection logic will be described
below.

[0055] Referring to FIGS. 5 and 6, the refrigerator 1
may be powered on (S1). When the refrigerator 1 is pow-
ered on, the refrigerator 1 may cool the freezing com-
partment 111 or the refrigerating compartment 112.
[0056] Hereinafter, the method of controlling the refrig-
erator when the freezing compartment 111 is cooled after
cooling the refrigerating compartment 112 will be de-
scribed. In order to cool the refrigerating compartment
112, the controller 50 may turn the compressor 21 on
and rotate the refrigerating compartment fan 29 (S2). In
addition, the controller 50 may switch the switching valve
26 to a first state such that refrigerant flows to the evap-
orator 25 for the refrigerating compartment (S2).

[0057] In addition, when the refrigerating cycle oper-
ates, the freezing compartment fan 28 may remain
stopped. The refrigerant passing through the condenser
22 after being compressed in the compressor 21 may
then flow to the evaporator 25 for the refrigerating com-
partment through the switching valve 26. In addition, the
refrigerant evaporated while flowing through the evapo-
rator 25 for the refrigerating compartment may flow into
the compressor 21 again.

[0058] In addition, air, which has exchanged heat with
the evaporator 25 for the refrigerating compartment, may
be supplied to the refrigerating compartment 112. Ac-
cordingly, the temperature of the refrigerating compart-
ment 112 may decrease but the temperature of the freez-
ing compartment 111 may increase.

[0059] During operation of the refrigerating cycle, the
controller 50 may determine whether the start condition
of the freezing compartment is satisfied (S3). That is, the
controller 50 may determine whether the stop condition
of the refrigerating cycle is satisfied.

[0060] For example, the controller 50 may determine
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that the start condition of the freezing compartment is
satisfied, when the temperature of the refrigerating com-
partment 112 is equal to or less than a first refrigerating
compartment reference temperature.

[0061] Upon determining that the start condition of the
freezing compartment is satisfied in step S3, the control-
ler 50 may operate the freezing cycle. For example, the
controller 50 may switch the switching valve 26 to a sec-
ond state such that the refrigerant flows to the evaporator
24 for the freezing compartment (S4). Even when the
refrigerating cycle is switched to the freezing cycle, the
compressor 21 may continuously operate without being
stopped. In addition, the controller 50 may rotate the
freezing compartment fan 28.

[0062] As described above, when the freezing com-
partment fan 28 rotates, the ice making fan 31 may also
rotate. By rotation of the freezing compartment fan 28,
cold air may be supplied to the freezing compartment
111 and cold air of the freezing compartment 111 may
be supplied toward the ice making assembly located in
the refrigerating compartment door by the ice making fan
31.

[0063] When operation of the refrigerating cycle starts,
the refrigerating compartment fan 29 may continuously
rotate without being stopped. However, in order to pre-
vent the temperature of the refrigerating compartment
112 from rapidly decreasing by rotation of the refrigerat-
ing compartment fan 29, when the freezing cycle starts,
the refrigerating compartment fan 29 may be rotated at
a lower rotational speed.

[0064] Forexample, the refrigerating compartment fan
29 may rotate at a first RPM (or first output) while the
refrigerating cycle operates and may rotate at a second
RPM (or second output) less than the first RPM when
the refrigerating cycle is stopped. When the refrigerating
compartment fan 29 is rotated at the second RPM when
the refrigerating cycle is stopped, it may be possible to
delay the rise of the temperature of the refrigerating com-
partment 112 during the operation of the freezing cycle.
[0065] When the rise of the temperature of the refrig-
erating compartment 112 is delayed, a time required for
the temperature of the refrigerating compartment 112 to
reach the second refrigerating compartment reference
temperature may be delayed even when the operation
time of the freezing cycle is increased. In addition, when
the refrigerating compartment fan 29 is rotated at the
second RPM when the refrigerating cycle is stopped, it
may be possible to minimize the temperature decreasing
width of the refrigerating compartment 112 until the re-
frigerating compartment fan 29 is stopped.

[0066] When the refrigerating compartment fan 29
continuously rotates when the refrigerating cycle is
stopped, the temperature of the refrigerating compart-
ment 112 may be decreased to a temperature lower than
the first refrigerating compartment reference tempera-
ture. Atthis time, when the refrigerating compartment fan
29 is rotated at the second RPM when the refrigerating
cycle is stopped, the temperature decreasing width of
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the refrigerating compartment 112 may be minimized.
[0067] As the temperature change difference of the re-
frigerating compartment 112 is decreased, the freshness
of the object to be stored may be improved. It may there-
fore be possible to minimize a drop in the freshness of
the object to be stored, by minimizing the temperature
change difference of the refrigerating compartment 112.
[0068] The refrigerating compartment fan 29 may be
stopped when a predetermined time elapses after being
rotated at the second RPM (S5). During operation of the
freezing cycle, the controller 50 may determine whether
the speed change condition of the freezing compartment
fan 28 is satisfied (S6).

[0069] When the freezing cycle starts, the temperature
of the freezing compartment 111 may be equal or similar
to the second freezing compartment reference temper-
ature. In addition, the temperature of the freezing com-
partment 111 may be decreased by operation of the
freezing cycle.

[0070] The controller 50 may determine whether the
speed change condition of the freezing compartment fan
28 is satisfied, for example, when the temperature of the
freezing compartment 111 reaches a freezing compart-
ment set temperature M. For example, the controller 50
may determine that the speed change condition of the
freezing compartment fan 28 is satisfied, when the tem-
perature of the refrigerating compartment 112 is less than
a refrigerating compartment set temperature N.

[0071] When the speed change condition of the freez-
ing compartment fan 28 is satisfied, the controller 50 may
decrease the rotation speed of the freezing compartment
fan 28 (S7). Inthe presentembodiment, when the rotation
speed of the freezing compartment fan 28 is decreased,
it may be possible to increase the operation time of the
freezing cycle.

[0072] Since the ice making fan 31 is interlocked with
the freezing compartment fan 28, when the operation
time of the freezing cycle is increased, the operation time
of the ice making fan 31 may be increased, thereby in-
creasing the amount of ice made in the ice making as-
sembly. Atthis time, the rotation speed of the refrigerating
compartment fan 28 may vary according to the temper-
ature of the refrigerating compartment 112.

[0073] For example, a first fan reference temperature
lower than the refrigerating compartment set tempera-
ture N by a reference temperature value and a second
fan reference temperature lower than the first fan refer-
ence temperature by the reference temperature value
may be set. Before the temperature of the freezing com-
partment 111 reaches the freezing compartment set tem-
perature M, the freezing compartment fan 28 may rotate
at a first rotation speed.

[0074] When the temperature of the freezing compart-
ment 111 reaches the freezing compartment set temper-
ature M, if the temperature of the refrigerating compart-
ment 112isin arange from the refrigerating compartment
set temperature N to the first fan reference temperature,
the freezing compartment fan 28 may rotate at a second
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rotation speed lower than the first rotation speed. When
the temperature of the freezing compartment 111 reach-
es the freezing compartment set temperature M, if the
temperature of the refrigerating compartment 112 isin a
range from the first fan reference temperature to the sec-
ond fan reference temperature, the freezing compart-
ment fan 28 may rotate at a third rotation speed lower
than the second rotation speed.

[0075] In other words, when the temperature of the
freezing compartment 111 reaches the freezing compart-
ment set temperature M, as the temperature of the re-
frigerating compartment 112 is decreased, the rotation
speed of the freezing compartment fan 28 may be de-
creased. As the temperature of the refrigerating compart-
ment 112 is decreased, a time required for the temper-
ature of the refrigerating compartment 112 to reach the
second refrigerating compartment reference time may
be increased.

[0076] By maintaining the rotation speed of the freez-
ing compartment fan 28 atalow speed, it may be possible
to maximally increase the operation time of the freezing
cycle. It may then be possible to increase the amount of
ice made in the ice making assembly and to decrease
the temperature change difference of the refrigerating
compartment 112.

[0077] Incontrast, as the result of determination of step
S6, even when the temperature of the freezing compart-
ment 111 reaches the freezing compartment set temper-
ature M, if the temperature of the refrigerating compart-
ment 112 is equal to or greater than the refrigerating com-
partment set temperature N, the controller 50 may deter-
mine that the speed change condition of the freezing
compartment fan 28 is not satisfied (protection logic 1).
In this case, the rotation speed of the freezing compart-
ment fan 28 may be maintained at a previous speed.
[0078] When the temperature of the refrigerating com-
partment 112 is equal to or greater than the refrigerating
compartment set temperature N, since a time required
for the temperature of the refrigerating compartment 112
to reach the second refrigerating compartment reference
temperature is short, the temperature of the freezing
compartment 111 may rapidly decrease before the tem-
perature of the refrigerating compartment 112 reaches
the second refrigerating compartment reference temper-
ature. It may be possible to prevent the temperature of
the refrigerating compartment 112 from reaching the sec-
ond refrigerating compartment reference temperature
before the temperature of the freezing compartment 111
reaches the first refrigerating compartment reference
temperature (protection logic 1).

[0079] The controller 50 may determine that the forced
termination condition of the freezing cycle is satisfied dur-
ing operation of the freezing cycle (S8) (protection logic
2). For example, the controller 50 may determine that the
forced termination condition of the freezing cycle is sat-
isfied when the temperature of the refrigerating compart-
ment 112 is equal to or greater than a first termination
reference temperature N+a which is higher than the re-
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frigerating compartment set temperature N and lower
than the second refrigerating compartment reference
temperature and the temperature of the freezing com-
partment 111 is equal to orless thana second termination
reference temperature M-b which is lower than the freez-
ing compartment set temperature M and higher than the
first freezing compartment reference temperature.
[0080] When the freezing cycle is forcibly terminated,
the start condition of the refrigerating cycle may not be
satisfied before the stop condition of the freezing cycle
is satisfied. At this time, since the temperature of the
freezing compartment 111 is close to the first freezing
compartment reference temperature, even if the freezing
cycle is forcibly terminated, the temperature of the freez-
ing compartment 111 may be maintained in the freezing
compartment set temperature.

[0081] The controller 50 may determine whether the
normal stop condition of the freezing cycle is satisfied
(S9) when the forced termination condition of the freezing
cycle is not satisfied. When the normal stop condition of
the freezing cycle is satisfied, the temperature of the
freezing compartment 111 may be equal to or less than
the first freezing compartment reference temperature.
[0082] Ifthe forced termination condition of the freezing
cycle is satisfied in step S8 or if the stop condition of the
freezing cycle is satisfied in step S9, the freezing cycle
may be stopped. The freezing compartment fan 28 may
then be stopped and the switching valve 26 may be
switched to the first state. In addition, the refrigerating
compartment fan 29 may rotate (the second refrigerating
cycle may be performed) (S10).

[0083] The refrigerating compartment fan 29 may be
stopped after being rotated for a first reference time pe-
riod and the switching valve 26 may be turned off after a
second reference time period less than the first reference
time period. When the switching valve 26 is turned off,
the compressor 21 may also be stopped. In other words,
after the switching valve 26 is turned off, the refrigerating
compartment fan 29 may be further rotated for a prede-
termined time and then the refrigerating compartment
fan 29 may be stopped.

[0084] When the second refrigerating cycle starts after
the freezing cycle is stopped, it may be possible to delay
arise of the temperature of the refrigerating compartment
112 in a period in which the compressor is stopped after
the second refrigerating cycle. The controller 50 may de-
termine whether the start condition of the refrigerating
cycle is satisfied when the compressor 21 is turned off
(S11). Upon determining that the start condition of the
refrigerating cycle is satisfied in step S11, the refrigerat-
ing cycle starts (returns to step S2) unless power is turned
off (§12).

[0085] In this specification, the refrigerating compart-
ment may be referred to as a first storage compartment
and the freezing compartment may be referred to as a
second storage compartment. The refrigerating cycle
may be referred to as a first cooling cycle for the first
storage compartment and the freezing cycle may be re-
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ferred to as a second cooling cycle for the second storage
compartment. The first refrigerating cycle may be re-
ferred to as a first cooling cycle and the second refriger-
ating cycle may be referred to as a second cooling cycle.
[0086] In addition, the refrigerating compartment fan
29 may be referred to as a first cold air supply unit for
the first storage compartment and the freezing compart-
ment fan 28 may be referred to as a second cold air supply
unit for the second storage compartment. An increase in
rotation speed of the refrigerating compartment fan
and/or the freezing compartment fan may be referred to
as an increase in output of the cold air supply unit and a
decrease in rotation speed of the refrigerating compart-
ment fan and/or the freezing compartment fan may be
referred to as a decrease in output of the cold air supply
unit.

[0087] Although the refrigerator in which two cooling
cycles are configured using one compressor and two
evaporators is described in the above embodiment, the
control method for decreasing the temperature change
width of the storage compartment of the present embod-
iment is applicable to a refrigerator in which two cooling
cycles are configured using two compressors and two
evaporators. In this case, the cold air supply unit may
include fans (arefrigerating compartmentfan and afreez-
ing compartment fan) that blow air to compressors (a
compressor for a freezing compartment and a compres-
sor for a refrigerating compartment) and evaporators (an
evaporator for afreezing compartmentand an evaporator
for a refrigerating compartment).

Claims

1. A method of controlling a refrigerator, the method
comprising:

starting (S2) a first cooling cycle that cools a first
storage compartment (112) by operating a com-
pressor (21) and a first fan (29);

determining (S3) whether a start condition of a
second cooling cycle that cools a second stor-
age compartment (111) is satisfied;

operating (S4) a second fan (28) for the second
storage compartment (111) when the start con-
dition of the second cooling cycle is satisfied;
determining (S6) whether an output change con-
dition of the second fan (28) is satisfied while
the second fan (28) operates; and

changing (S7) a speed of the second fan (28)
when the output change condition of the second
fan (28) is satisfied.

2. The method of claim 1, wherein the output change
condition of the second fan (28) is satisfied when a
temperature of the second storage compartment
(111) reaches a predetermined temperature M be-
tween an upper limit temperature and a lower limit
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temperature of the second storage compartment
(112).

The method of claim 1 or 2, wherein when a temper-
ature of the first storage compartment (111) is lower
than a settemperature N between an upper limit tem-
perature and a lower limit temperature of the first
storage compartment (112), the output change con-
dition of the second fan (28) is satisfied.

The method of claims 1to 3, wherein when the output
change condition of the second fan (28) is satisfied,
the speed of the second fan (28) is decreased (S7).

The method of claim 4, wherein when the output
change condition of the second fan (28) is satisfied,
a degree of decrease in the speed of the second fan
(28) is variable according to the temperature of the
first storage compartment (112).

The method of claims 3 to 5, wherein when the tem-
perature of the first storage compartment (112) is
higherthan the settemperature N between the upper
limit temperature and the lower limit temperature of
the first storage compartment (112), the speed of the
second fan (28) is maintained or increased.

The method of any one of claims 1 to 6,

wherein the second storage compartment (111) is a
freezing compartment and the second fan (28) is a
freezing compartment fan, and

wherein when the freezing compartment fan (28) op-
erates, an ice making fan (31) that supplies cold air
of the freezing compartment (111) to an ice making
assembly also operates.

The method of any one of claims 1 to 7, wherein the
first fan (29) operates at a first speed when the first
cooling cycle operates, and wherein the first fan (29)
operates for a predetermined time ata second speed
less than the first speed and then is stopped when
an operation of the second cooling cycle starts.

The method of any one of claims 1 to 8, further com-
prising:

determining (S8) whether a forced termination
condition of the second cooling cycle is satisfied
before a temperature of the second storage
compartment (111) reaches a lower limit tem-
perature of the second storage compartment;
and

stopping the second cooling cycle when the
forced termination condition of the second cool-
ing cycle is satisfied.

10. The method of claim 9, wherein the forced termina-

tion condition (S8) of the second cooling cycle is sat-
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1.

12.

13.

14.

15.

isfied when a temperature of the first storage com-
partment (112) is equal to or greater than a first ter-
mination reference temperature N+a higher than a
set temperature N of the first storage compartment
(112) and lower than an upper limit temperature of
the first storage compartment (112), and the temper-
ature of the second storage compartment (111) is
equal to or less than a second termination reference
temperature M-b lower than a set temperature M of
the second storage compartment (111) and higher
than a lower limit temperature of the second storage
compartment (111).

The method of claim 9, further comprising:

determining (S9) whether a normal stop condi-
tion of the second cooling cycle is satisfied when
the forced termination condition (S8) of the sec-
ond cooling cycle is not satisfied; and

stopping (S10) the second cooling cycle when
the normal stop condition (S9) of the second
cooling cycle is satisfied.

The method of claim 11, wherein the normal stop
condition (S9 of the second cooling cycle is satisfied
when the temperature of the second storage com-
partment (111) is equal to or less than a lower limit
temperature of the second storage compartment
(111), and the compressor (21) is stopped when the
second cooling cycle is forcibly terminated or nor-
mally stopped.

The method of claim 11, wherein a third cooling cycle
for the first storage compartment (112) starts (S11)
when the second cooling cycle is forcibly terminated
or normally stopped.

The method of claim 13, wherein the first fan (29) is
rotated for a first reference time and then is stopped
when the third cooling cycle starts, and

wherein a valve (26) configured to supply refrigerant
to an evaporator (25) for the first storage compart-
ment (111) is turned on for a second reference time
shorter than the first reference time and then is
turned off.

A refrigerator comprising:

a compressor (21);

a condenser (22) configured to condense refrig-
erant discharged from the compressor (21);

a first evaporator (25) for a refrigerating com-
partment (112) and a second evaporator (24)
for a freezing compartment (111), the first and
second evaporators (24, 25) being coupled to
an outlet side of the condenser (22);

a switching valve (26) configured to allow the
refrigerant to flow to one of the first and second
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evaporators (24, 25);

afirstfan (29) configured to supply air to the first
evaporator (25);

a second fan (28) configured to supply air to the
second evaporator (24); and

a controller (50) configured to control the switch-
ing valve (26) and the first and second fans (28,
29),

wherein when a refrigerating cycle operates, the
controller (50) is configured to control the switch-
ing valve (26) to supply the refrigerant to the first
evaporator (25) and turns on the first fan (29),
wherein when a freezing cycle operates, the
controller (50) is configured to control the switch-
ing valve (26) to supply the refrigerant to the
second evaporator (24) and turns on the second
fan (28), and

wherein during an operation of the freezing cy-
cle, an operating speed of the second fan (28)
is changed when the controller (50) determines
atleast one condition of at least one of the freez-
ing compartment (111) or refrigerating compart-
ment (112) is changed relative to a desired con-
dition.
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